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INTRODUCTION

Despite the well-documented benefits of glycemic control™? and a secular trend to
overall improvement in people with diabetes,® glycemic control is still sub-optimal in
many patients. According to the National Health and Nutrition Examination Survey,
43.2% of people with diabetes had A1c levels greater than or equal to the generally
recommended target of 7.0%.> Achieving target glycemic control typically requires a
multi-factorial approach, with considerable commitment from the person with diabetes to
examine and correctly interpret random blood glucose readings, take medications as
prescribed, follow a balanced, whole foods-based diet and engage in regular physical
activity. For a variety of reasons, many people with diabetes do not or cannot adhere to
these requirements;*® failure to do so may be due to inadequate education about the
purpose and outcomes of such behaviors and the absence of support and/or reminders.

Thus, the overall objective of this project is to develop (phase 1) and test (phase 2) a
new tool for diabetes self-management that provides education, reminders, and support.
The new tool is an internet-based and mobile application (software), now called
Tracking My Diabetes (TMD). Our central hypothesis is that an application (such as
TMD) that coordinates the major components of diabetes self-management, is mobile,
provides decision support with actionable options, and is based on user input, will
enhance diabetes self-care, improve glycemic control, and lower psychological distress
related to diabetes. During development (phase 1), we created the functional
requirements, rules and algorithms for TMD, and then coded these rules and algorithms
to create a functioning, Internet-based tool. The study (phase 2) is a test of the TMD’s
clinical efficacy when used for 3 months by a cohort of people with diabetes.

BODY

TASK 1. Draft functional requirements -- COMPLETE

This is the first task that the project completed, and is foundational for the rest of the
work. THIS INFORMATION HAS BEEN REPORTED PREVIOUSLY, BUT WE
INCLUDE IT HERE FOR CONTINUITY OF DOCUMENTATION.

To complete this task, the project identified, discrete, user-friendly ‘modules’ that
address the main components of diabetes care. The modules, borrowed from the
American Association of Diabetes Educators are:

Healthy Eating

Being Active

Outlook

Medications

Monitoring (weight and blood glucose)
Reducing Risks



Although not a separate module per se, the application also includes weekly diabetes
tips (or twice weekly, depending on user preference) that cover the above areas (the
user chooses the areas). We have drafted tips pertaining to the above areas.

Furthermore, the ‘Reducing Risks’ module is not stand-alone; rather it is incorporated
into the user's Home Page and addresses issues such as lab results and appointment
reminders.

We submitted the Functional Requirement Document (Task 1) to Stacey Zimmerman.
The following is excerpted from the Functional Requirement Document submitted. We
are including this information here because the contract transitioned from the
TRUE Research Foundation to the Geneva Foundation, resulting in a new
contract number, and we are not sure if all artifacts of the project were
transferred with it. Note, the second task describes changes to the requirements
that came out of our process for obtaining feedback.

START OF EXCERPT FROM FUNCTIONAL REQUIREMENTS DOCUMENT
A. Operating Environment

The PHR-A is a web-based application that consists of:
- Two user interfaces
o0 An HTML and JavaScript browser-based front end designed for the desktop
0 An HTML and JavaScript browser-based front end designed for mobile Smartphones
- A Java-based framework utilizing Apache Struts on the server
- Relational database to handle data storage requirements

B. PHR-A Technical Requirements Summary

Technical Architecture / Deployment Module

The PHR-A must be designed to be deployed as one universally-available application.
Specific technical architecture guidelines can be found in the PHR-A Technical Architecture Document.

User Prerequisites

While intended to support the person with diabetes, the PHR-A will be publicly-available to anyone
interested in using it. No formal training is required. However, some baseline familiarity with internet
technologies will be necessary to interact with the various application modules.

Use of the desktop browser Version requires only basic internet connectivity and a reasonably modern
computer.

Use of the mobile Version requires a device with both internet connectivity and an internet browser.

Some components of the PHR-A utilize data from third-party Personal Health Record (PHR) data
repositories, such as Microsoft HealthVault. In order to take advantage of those components users will be
required to both create their personal account and facilitate the transfer of their personal health record
information.



Hardware Requirements
The PHR-A has the following hardware requirements:

System Type Requirements
BEA Weblogic Application Server e Server class machine
with Windows 2003/8
Server
Communications e TCP/IP
Oracle 10g Database Server e Server class machine
with Windows 2003/8
Server
Communications e JDBC
PHR-A Client Desktop Client e Desktop class machine

with Windows XP SP2 or
newer

Mobile Client

e Smartphone with
connectivity to the

Internet
Communication e TCP/IP
e HTTP 1.1
e HTTPS 1.1
Software Requirements
The PHR-A has the following software requirements:
System Requirements
Application Server o BEA Weblogic Express 9.2 or higher
e Java vbApache Struts v2
¢ Hibernate v2
e C3PO
e SQL*Net client/ JDBC
Database Server e Oracle 10.0.2
Desktop Client e Internet Explorer v6/5 or
o Firefox v3.5 or
e Safari 4
Mobile Client e Javascript/EMCAScript enabled Mobile Browser

Technology Requirements

The recommended technologies are as follows:

Technology

Use

Requirements

Java

Application

Provides the backend application software to drive the
PHR-A
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BEA Web Logic | Application Hosting | Application server, which hosts the Java application

Oracle 10 Data Storage Robust data storage for PHR-A data
HTML/JavaScript | Client-browser Markup language used to display information in a web
presentation browser and interact with the user

Development Environment

Software
Tool Purpose
Eclipse Java development environment
ERWin Data Modeling
Oracle 10g Database
Apache Tomcat v5.5 or higher Application Server
Java Virtual Machine v5 Java runtime environment

Desktop User Interface Guidelines

The following user interface guidelines should be used in implementing the desktop Version of the PHR-
A.

1. Desktop page size will be optimized for a resolution of 1024 x 768 pixels. The application will be
usable at lower resolutions, but may require horizontal and vertical scrolling.

2. The application will be targeted for multi-browser support.
Each page of the application will contain a page title.

4. The desktop client will display the username of the user who is logged in, a link to logout, and a
link to access the user’s personal settings.

5. For all date fields the following behaviors will be implemented:

a. A Calendar should be enabled for all date fields that are not likely to have dates older
than 5 years entered to allow the user to graphically select the date.

b. If the user enters only a 4 digit year the date will default to “01/01” of the entered year.
If the user presses the “t” key on the keyboard in the date field the current date will
display.
6. The user will be able to sort the contents of a panel within the desktop client by clicking on the
column header within the Panel.
a. The first click on a column header will sort the data in ascending order.
b. The second click on the same column header will sort the data in descending order.

c. Subsequent clicks on the same column header will alternate the sort order between
ascending and descending.

7. Data entry pages will exhibit the following interface behaviors:

a. Required fields are designated by using a red “*” to the left of the field label. Additionally
a “* = Required Field” text will display on the page.

b. A message prompt will display if the user is editing or adding data and navigates away
from the page. The prompt will display a message that the data were not saved and the
user can cancel the navigation or proceed without saving.

7
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c. Users of the desktop client will be able to navigate through the fields via the TAB key on
the keyboard. Default tab movement will be from starting at the top and moving left to
right then top to bottom. Within the sections where the tabbing is different than the
default a special requirement/consideration will state this fact.

8. The application will provide context sensitive tool tips (mouseover messages) as much as
possible to aid the use and navigation of the user.

Mobile Client User Interface Guidelines

The following user interface guidelines should be used in implementing the mobile Version of the PHR-A.

1. Mobile page size will be optimized for a resolution of 480x854 pixels. The application will be
usable at lower resolutions, but may require horizontal and vertical scrolling.

2. The application will be targeted for multi-browser support.
3. Each page of the application will contain a page title.

Development Best Practices

To the extent feasible, the PHR-A will follow both the mobile website and mobile application best
practices published by W3C. The current Versions of these practices may be accessed with the following
URLs:

1) http://www.w3.org/TR/mobile-bp/
2) http://www.w3.org/TR/mwabp/

Special Testing Tools/Constraints

The mobile Version of the PHR-A requires a Smartphone. Smartphone technologies evolve very rapidly
and vary widely between both manufactures and network carriers. The PHR-A will be designed to work
on the widest range of devices possible; however it will not be possible to fully test every device on every
network. Initial development testing will utilize the desktop computer based phone / mobile browser
emulators typically made available to application developers by the device manufactures. Additional
information on emulators and a best practices testing approach may be found at
http://mobiforge.com/testing/story/a-guide-mobile-emulators.

After initial emulator based testing is complete, the software will be formally tested using the default web
browser applications on the following popular Smartphones:

e Apple iPhone (AT&T 3G network/Apple OS)
e Blackberry Storm2 (Verizon 3G network/Blackberry OS)
e Motorola Droid (Verizon 3G network/Google OS)

e Samsung Omnia (Verizon 3G network/Windows OS)



C. System Functional Requirements

General

The PHR-A will consist of three modalities for viewing content and using the application functionality.
These are the PHR-A website, iGoogle, and a mobile Smartphone. The PHR-A website will be viewable
in a Smartphone browser, but will not be optimized for the screen size and resolution, only specific
content will be optimized. Certain functions may be limited to specific modalities and this will be noted in
each section’s requirements.

PHR-A Website

The PHR-A website is the user’s introduction to the PHR-A and will serve as a general marketing and
informational website. It will allow the user to create an account and access the system functionality.
Certain functionality will only be available within the PHR-A website.

VERS | VERS

REQ ID REQUIREMENT NAME DESCRIPTION NEW e,
PHRA_ Website1 | General Application The system shall present a publically-available

and Module website which describes the PHR-A; provides

Information detailed information on the function and use of 1.0 1.0

each module; provides links for adding selected
modules to the users portal framework

PHRA_ Website2 | Account Management | The system shall allow users to sign up for PHR- 1.0 1.0
A services; manage their account and configure
their personal preferences

PHRA_ Website3 | Account Setup The system shall present users with an initial 1.0 1.0
setup process
PHRA_Website4 | Module Usage The PHR-A modules must be usable within the 1.0 1.0

website itself and not require the use of iGoogle
or mobile phone to view and use

iGoogle
Individual modules can be used within iGoogle as gadgets.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION N Usis.
iGoogle 1 iGoogle Framework The iGoogle framework must be available to all
users and manages the user’s ability to view, 10 10
execute, add, drop and arrange PHR-A modules ' '
as desired
iGoogle_2 Module Usage The PHR-A module must be usable within the 10 10
iGoogle framework ' '

Mobile Smartphone

Individual modules can be viewed on a Smartphone browser.

VERS | VERS

REQ ID REQUIREMENT NAME DESCRIPTION N Usis.




Smartphone_1 | Module Usage

The PHR-A modules must be usable on a mobile

Smartphone browser 1.0 1.0
PHR-A Website Requirements
Create Account
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEw | Upb.
CreateAccount_1 | Account Creation They system must allow the user to create an 10 10
account : :
CreateAccount_2 | Account The system must send a confirmation email to
Confirmation the user before the account becomes active 1.0 1.0
Login/Logout
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION N2 UPD.
Login_1 Login to PHR-A The system must allow users with current security 10 10
rights to successfully access the PHR-A content ’ ’
Login_2 Logout of PHR-A The system must allow users to successfully logout
1.0 1.0
of the PHR-A
Login_3 Timeout of PHR-A The system must automatically logout the user
) . . . 1.0 1.0
after a system configurable time period has expired
Password Management
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEW UPD.
PasswordMngmt_1 | Password Reminder The system must be capable of sending a new
temporary password reminder to the user upon 10 10
request by the user after correctly responding ' '
to a series of challenge questions
PasswordMngmt_2 | Password Change The system must allow the user to change their 10 10
password ’ |
PasswordMngmt_3 | Challenge Phrase The system must allow the user to change the 10 10
challenge phrase and answers | ’
PasswordMngmt_4 | Temporary Password | The system shall require the user to
immediately change a temporary password 1.0 1.0
after successfully logging
Initial Setup
Upon initial creation the user will be guided through an initial setup process by which they can set
application preferences and learn about the PHR-A.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEW UPD.
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InitialSetup_1 Initial setup

They system must guide the user through an initial

1.0 1.0
account setup
Account Personalization
The user will be able to update their account information.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION Niew | U
AccountPersonalization_1 | Account Update The system must allow the user to update 10 10
their account information. ’ '
Microsoft HealthVault Account Setup
Use of Microsoft HealthVault is not required, but the PHR-A can synchronize with Microsoft HealthVault.
To do so, the user must give the PHR-A explicit permission
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEW UPD.
HealthVault_1 | HealthVault The PHR-A must have the ability to synchronize
Initialization the user’s account with their Microsoft HealthVault
. . , ; 1.0 1.0
account according to Microsoft’s published
guidelines
D. General Module Requirements
Modules represent individual functional areas within the application. The following requirements pertain to
each individual module.
Module Presentation
Modules can be presented in a number of different modalities.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION Nzl || s
ModuleOverview_1 | \Website Modules must be presentable within the PHR-A 10 10
Presentation website ' '
ModuleOverview 2 iGoogle Gadget Modules must be presentable within iGoogle as
. a Gadget 1.0 1.0
Presentation
ModuleOverview_1 | Mobile Modules must be presentable within the
Presentation browser on a Smartphone 1.0 1.0
Secure Login/Logout
The following requirements address entering and exiting secured PHR-A modules. Not all modules will
have a security requirement but login may still be required for accurate system usage monitoring.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEW UPD.
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Login_1 Login to PHR-A The system must allow users with current security
. 1.0 1.0
rights to successfully access the PHR-content
Login_2 Reset User Password The system must allow users to reset their
password after attempting to access the PHR-A 1.0 1.0
with an expired password.
Login_3 Logout of PHR-A The system must allow users to successfully logout
1.0 1.0
of the PHR-A
Login_4 Forgot User Password | The system must allow users to request a new
password if the password was forgotten. The
; 1.0 1.0
system should provide a new temporary password
via email
Login_5 Password Expiration The user’s password should expire after a system 10 10
configurable time frame ’ '
Password
Password requirements will follow DoD standard password requirements.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEw | UPp.
Password_1 Length The system must require a password be at least 10 10 10
characters ’ ’
Password_2 Number of Characters | The system must require a password contain at
least 1 upper case, 1 lower case, 1 numerical, and 1.0 1.0
1 special character
Password_3 Reuse of Passwords The system must require a password must not be
. 1.0 1.0
one of the last five (5) passwords already used
E. PHR-A Module Content
The PHR-A implements a cohesive set of user functions loosely modeled around the following American
Association of Diabetes Educators (AADE) recommended topic areas.
Healthy Eating Module
The Healthy Eating Module provides users with several related tools aimed at monitoring food intake,
providing feedback/advice, and helping users to anticipate the effects of certain foods (“What if | ate...”
analysis). The Healthy Eating Module’s focus is eating a balanced diet of the right food groups (not about
calorie and/or carbohydrate intake per se). Tracking nutrition intake will utilize a diabetes food pyramid
methodology whereby the user will track data based on the number of servings they eat from each
category, such as starches, protein, fruits, vegetables, or high fat or sweet foods. Feedback will be based
on the user’s eating behavior relative to the pyramid guidelines. Feedback will include information related
to diabetes and healthy eating habits.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION New | Upp.
HealthyEating_1 Nutrition Data Entry Allows user to enter number of servings for a 10 10
By Category nutrition category ' )
HealthyEating_2 Nutrition Time Data Optionally, allows user to track the time they ate
1.0 1.0
Entry By Category a meal/snack.

12




HealthyEating_3

Daily Nutrition

Provides user feedback on their progress

Feedback towards healthy eating for the day based on
. A 1.0 1.0
data entry and food pyramid guidelines.
Feedback shall be textual and graphical
HealthyEating_4 | Weekly Nutrition Provides user feedback on their progress toward
Feedback healthy eating for the past seven days based on
; - 1.0 1.0
data entry and food pyramid guidelines.
Feedback shall be textual and graphical
HealthyEating_5 Personalized Food Allows user to personalize the daily required 10 10
Pyramid servings for each food pyramid category ' ’
HealthyEating_6 Food Pyramid Reset Allows user to reset food pyramid to 10 10
recommended guidelines ' )
HealthyEating_7 Estimated Daily Allows the user to quickly enter estimated future
" . 1.0 1.0
Nutrition Data Entry servings of food
HealthyEating_8 Projected Daily Provides user feedback using actual and
Nutrition Feedback estimated food intake data verse daily goals to 1.0 1.0
determine how best to meet their daily goal
HealthyEating_9 Food Pyramid Provide user with information about the
Information nutritional categories. Information should include
what food items belong in each category and 1.0 1.0
sample serving size information for
representative foods
HealthyEating_10 | Nutrition Information Provider users with a list of additional external
Links vetted sources (websites) of information about 1.0 1.0

nutrition

Being Active Module

The Being Active Module provides users with several related tools aimed at improving their understanding
and ability to improve their flexibility, strength, and cardiovascular fithess. Feedback will include diabetes
specific information.

Once a month, the Being Active Module will include the Diabetes Activity Challenge. This is a brief activity
that will ask the user to record their blood sugar before and after sustained physical activity. The
application will have specific graphs to show the correlation between the blood sugar levels before and

after the activity demonstrating how activity can improve blood sugar control.
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VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION N2 UPD.
BeingActive_1 Activity Data Entry By | Allows user to enter number of minutes or

Category duration spent based on category (flexibility, 1.0 1.0
strength, or cardio)

BeingActive_2 Activity Data Entry By | Allows user to enter number of minutes or 10 10

Identified Activity duration spent engaged in a specific activity ' ’

BeingActive 3 Activity Time Data Optionally allows user to enter start time of 10 10

Entry activity ' ’

BeingActive_4 Activity Intensity Data | Optionally allows user to specific the level of 10 10
Entry intensity for an activity ' )
BeingActive_5 Estimated Calories Optionally allow user to enter calories burned
) o 1.0 1.0
Burned Data Entry during an activity
BeingActive 6 MS Health Vault Link If a link exists with Health Vault the system must
" : o 1.0 1.0
have the capability to synchronize activity data
BeingActive_7 Activity Feedback Provides users feedback on activity level trends,

Based on Time progress towards personalized activity goals 10 10
based on time. Feedback shall be textual and ' )
graphical

BeingActive_8 Activity Feedback Provide users feedback on activity level trends,

Based on Calories progress towards personalized activity goals 10 10

Burned based on calories burned. Feedback shall be ' ’
textual and graphical

BeingActive_9 Estimated Activity Allows the user to quickly enter estimated
L 1.0 1.0
Data Entry activities
BeingActive 10 Personalized Daily Allows the user to enter daily goals for each
Goal Entry category. Initial suggested goals will be based
. X L 1.0 1.0
on standardized recommendations for activity
(i.e. 1 hour of cardio per day)
BeingActive_11 Personalized Weekly | Allows the user to enter weekly goals for each
Goal Entry category. Initial suggested goals will be based
. . e 1.0 1.0
on standardized recommendations for activity
(i.e. 3 hours of strength training per week)
BeingActive_12 Activity Goal Reset Allows the user to reset their goals based on 10 10
standards ' '
BeingActive_13 Projected Daily Provides user feedback using actual and

Activity Feedback estimated activity data verse daily goals to 1.0 1.0

determine how best to meet their daily goal
BeingActive_14 Projected Weekly Provides user feedback using actual and
Activity Feedback estimated activity data verse weekly goals to 1.0 1.0
determine how best to meet their weekly goals
BeingActive 15 Activity Information Provide user with information about the
categories of activity. Information should include 1.0 1.0
what activities belong in each category
BeingActive_16 Activity Information Provider users with a list of additional external
Links vetted sources (websites) of information about 1.0 1.0

activity
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BeingActive_17 Diabetes Activity Notify user of Diabetes Activity Challenge
e 1.0 1.0
Challenge Notification
BeingActive_18 Diabetes Challenge Provide user specific feedback related to the
Feedback Challenge include data (textual/graphical) based
1.0 1.0
on blood glucose levels before and after an
activity

Taking Medications Module

The Taking Medications Module provides users with a detailed medication reminder / compliance tracker
and, if applicable, a meal-time insulin dosage calculator and a supplemental bolus insulin estimator.

VERS | VERS

REQ ID REQUIREMENT NAME DESCRIPTION NiEw | e
Medications_1 Scheduled Medication | Based on a user configured medication
Reminder schedule the system shall generate a reminder
for each medication dose. Based on delivery 1.0 1.0
mechanism, the content of the reminder will
differ
Medications_2 Email Medication The reminder shall include the time the drug is
Reminder supposed to be taken, name of the medication,

the dosage, an image of the medication;
dosage; link to externally maintained medication
reference materials; a link to a web page 1.0 1.0
allowing the user to indicate if/when the dosage
was actually taken, to close reminder and not
track compliance, or to remind again in X

minutes
Medications_3 Text Message The reminder shall include the name of the drug,
Reminder the dosage, and the time the drug should be 1.0 1.0
taken
Medciations_4 Gadget or Website The reminder shall include the time the drug is
Reminder supposed to be taken, name of the medication,

the dosage, an image of the medication;
dosage; link to externally maintained medication
reference materials; a link to a web page 1.0 1.0
allowing the user to indicate if/when the dosage
was actually taken, to close reminder and not
track compliance, or to remind again in X

minutes
Medications_5 Medication Regimen The system shall provide the user with a method
Setup for inputting and managing their medication
regimen including medication name, dosage,
and schedule. Medicine selection shall include 1.0 1.0

a method for users to visually confirm that the
automatically selected image matches the actual
medication on hand

Medications_6 Medication Reminder | The system shall provide users the ability to
Preferences manage all preferences related to Medication
Reminders such as reminder timing (ex. 10 1.0 1.0

minutes before scheduled time); reminder
blackout periods (ex. 11pm — 5am); reminder
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automatic closing (ex. 2 days past due); delivery
mechanism (ex. Web-based, text message, or
email)

Medications_7

Mealtime Bolus Insulin
Estimator

The system shall provide users with a specific
insulin units recommendation and carb to insulin

ratio data based on user entered/specific 1.0 1.0
carbohydrate to insulin ratio and planned
carbohydrate consumption
Medications_8 Supplemental Bolus The system shall provide users with a specific
Insulin Estimator insulin units recommendation and insulin
sensitivity factor data based on manual entry of 10 110
their current blood glucose level, total daily ' '
insulin requirement, ideal blood glucose, and
selected rule (1500 or 1800)
Reducing Risks focuses on standards of care including appropriate lab testing and examinations.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEw | UPD.
ReducingRisk_1 Microsoft Health Vault | The system shall synchronize A1c and
cholesterol lab data and appointment 1.0 1.0
information with Health Vault
ReducingRisk 2 Lab Data Entry The system shall allow the user to enter A1c
and cholesterol lab data including lab test date 1.0 1.0
and value
ReducingRisk_3 Exam Data Entry The system shall allow the user to past
examination data for primary care, podiatry, and 1.0 1.0
eye exams including data and type of exam
ReducingRisk_4 Appointment Data The system shall allow the user to enter future
Entry appointment data including type of appointment 10 10
(dr. visit or lab test), date/time, location, who ’ ’
with, and contact information
ReducingRisk_5 Appointment The system shall allow the user to modify the
Maintenance appointment information. They shall be allowed 1.0 | 1.0
to mark it kept
ReducingRisk_6 Appointment The system shall allow the user to configure
Reminder how they are reminded of appointments.
. . . 4 . . 1.0 | 1.0
Configuration Options include text message, email, or website
usage
ReducingRisk_7 Appointment The system shall allow the user to close a
Reminder Action reminder, mark the appointment as kept, or 1.0 | 1.0
remind again in X time
ReducingRisk_8 Appointment The system shall send appointment reminders
! . X 1.0 | 1.0
Reminder Delivery based on the user’s preference
ReducingRisk_9 Lab Testing Reminder | The system shall reminder the patient about the
need to get lab tests based on data enter and 1.0 | 1.0
standard lab testing schedules
ReducingRisk_10 | Lab Testing Reminder | The lab test reminder will contain information 10 10

Email Message

about which lab test is required, when the last
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one was performed, and information about why
it is important

ReducingRisk 11

Lab Testing Reminder

The lab test reminder will state the lab test that

Text Message is required and date of last lab test 1.0 1.0
ReducingRisk 12 | Appointment The system shall send the user a text message
Reminder Text reminder about their next appointment including 1.0 | 1.0
Message the appointment date/time and who it is with
ReducingRisk_13 | Appointment The system shall send the user an email
Reminder Email reminder about their next appointment including
Message the appointment date/time, type, who it is with, 1.0 | 1.0
contact information, and a link to a take an
action on the appointment
Reducingisk_14 Gadget or Website The system shall provide functionality to
? . . 1.0 | 1.0
Reminder reminder the user of appointments and lab tests
Monitoring — Blood Sugar
Monitoring focuses on improving a patient’s well-being through proper blood sugar monitoring.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NiEw | e
MonitoringBG_1 Microsoft HealthVault | The system shall synchronize blood sugar data
) . 1.0 1.0
with Microsoft HealthVault
MonitoringBG_2 Blood Sugar Data The system must allow the user to enter blood
Entry sugar information including date/time of reading 1.0 1.0
and result.
MonitoringBG_3 Blood Sugar Time The system must allow the user to specify what
Period Maintenance times each time period (before/after breakfast, 1.0 1.0
etc) falls into.
MonitoringBG_4 Blood Sugar Range The system must allow the user to specify
Maintenance high/low values according to time periods for 1.0 1.0
blood sugar readings.
MonitoringBG_5 Blood Sugar Log Book | The system must display blood sugar
information in a standard log book format broken
down by time period including total readings per
time period/day and average values per time
period/day. The data should be colored and use 1.0 1.0
different shapes according to high/low
specifications. Normal values should be black
circles, low values blue diamonds, and high
values red blocks.
MonitoringBG_6 Blood Sugar Trending | The system must display a blood sugar trending
. 1.0 | 1.0
Graph graph for a specified number of days.
MonitoringBG_7 Blood Sugar Log Book | The system must default to the last seven days
and Graph Time when displaying the log book or graphs. The
Range Selection system must allow the user to specify a custom
: 1.0 | 1.0
date range or quickly select last seven days, last
week, last two week, last month or last three
months.
MonitoringBG_8 Blood Sugar Graph The system must optionally allow the user to 1.0 | 1.0
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Options

display additional information on the graphs
including medication taken information, mood
data, activity data, and nutrition information

Monitoring -- Weight

Monitoring also focuses on improving a patient’s well-being through proper weight management. The
PHR-A’s approach to weight management emphases a balanced approach incorporating concepts of
health eating and being active.

VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION NEw | R
MonitoringWeight_1 | Microsoft HealthVault | The system shall synchronize weight data with
: 1.0 1.0
Microsoft HealthVault
MonitoringWeight_1 | Weight Data Entry The system must allow the user to enter weight
information including date/time of reading and 1.0 1.0
the weight in pounds
MonitoringWeight_1 | Weight Trending The system must display a weight trending
e 1.0 [ 1.0
Graph graph for a specified number of days
MonitoringWeight_1 | Weight Graph Time The system must default to the last seven days
Range Selection when displaying graph. The system must allow
the user to specify a custom date range or 1.0 [ 1.0

quickly select last seven days, last week, last
two week, last month or last three months

Outlook
The Outlook Module administers pre-configured surveys on a monthly basis with feedback to the user on
both.
Coping_1 Questionnaire The system shall present users with brief
Presentation questionnaires based on a pre-determined 10 10
schedule, user preferences and/or responses to ' ’
daily mood updates
Coping_2 Automated Feedback | The system shall automatically review
questionnaire data in conjunction with other user
data points to make specific suggestions for 1.0 1.0
ways the user might resolve current issues or
better cope with a their specific situation
F. Tips
The PHR-A shall provide users with the ability to subscribe to tip topic areas and types as well as their
preferred time to receive tips and mode of tip delivery (e.g., within gadget, email, text message). The tips
are organized around the aforementioned AADE categories.
VERS | VERS
REQ ID REQUIREMENT NAME DESCRIPTION Nl || s
TipOptions_1 User Tip Maintenance | The system must allow users to subscribe to 10 10

different tip topic areas and types
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TipOptions_2

User Tip Opt Out

The system must allow users a mechanism to
unsubscribe from future tips upon receipt of a
tip. The user must be presented with options to
unsubscribe from either the individual tip topic
area or all future tips

1.0

1.0

TipOptions_3

User Tip Schedule

The system must allow users the ability to set
preferences for what time and how often the
system distributes their tips

1.0

1.0

TipOptions_4

User Tip Delivery
Mechanism

The system must allow users the ability to set
how tips are delivered. Options are email, text
message, or gadget/website

1.0

1.0

G. External Systems Interfaces

The following external system interfaces will need to be defined to interface with the Host System:

e Microsoft HealthVault

END OF EXCERPT FROM FUNCTIONAL REQUIREMENTS DOCUMENT

TASK 2: Finalize Version 1 of the Application — COMPLETE

This task is complete. The next set of pages illustrates key aspects of Version 1. Note
that certain features of Version 1 are now obsolete due to changes that resulted from
later tasks in the project. We provide screen shots of Version 2 later in this document.
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Domain Diagram
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The Domain Diagram
above indicates the time
at which various events
in the PHRA occur. For
example, account set-up
occurs once, and then
the user can
maintain/update
information within this
domain as needed. The
entering of information
pertaining to eating,
physical activity,
medications, etc. occurs
daily. Surveys important
for feedback on physical
activity and healthy
eating, however, take
place once a week.
Certain challenges built
into Version 1 (and 2)
occur monthly, so as to
keep the user engaged.
The project still needs to
create disclaimer pages
necessary for public
distribution.



| OVENISWE Healthy Eating | Being Active | Medications  Blood Sugar | Weight ~ Outiook

Monthly/Quarterly Things to Do or Announcements

_

Allows cycling

through available -
/ graphs/charts ‘—ﬁ-_h"“"—-_._ﬁ,__
~——

Glucose Trend Graph over Tirr;e-‘ N
(Overlays - Food, Activity, Meds & Zid
SMBG data)

View.[~ Food[~ Activity [~ Medications[~ SMBG

Things To Do

* Take specific survey

* Record weekly weight

* Go to scheduled appointment

* Schedule lab test or exam

* Next scheduled medication

* Medication refill

* Physical Activity Challenge

* Setup medications

* Setup System Defaults, etc..

* Setup HealthVauit link

* Exercise (if nothing entered in 3 days?)
* Food Diary (if nothing entered in 3 days?2}

Welcome rkedziora
— Options _ |

Popup Notification with link to more detail - Things to Do
displayed until done or 3 days past. Announcements
displayed based on scheduled dates.

N

Lists activities the user
can/should do

Perhaps suggest
time periods that
aren't being
tested for testing?

—

* SMBG (if nothing entered in 3 days?)

| Add SMBG, Food, Exercise, Meds, Weight |

Activity Listing

Tip of the Week

Current Care Status

Lists in reverse chronological order..

- Reminders Sent

- Low SMBG Event

- Medication Compliance Missed Event
- Feadback on Surveys

2

2

Appointment Status Labs
Lab Date Value Next Due
Last Appointment Appointment Type Next Scheduled Appt Alc 4/4/10 8.9 maldl + 10/4/10
LDL 4/4/10 120 ma.di - 10/4/110
t , 201 Prim: i
September Sth, 2010 nimary Care Add Appointment —~ MORE —
Foot Exam October 30, 2010 Self-Reported Last Entered
= - Healthy Eating 4 hours ago
November 11, 2010 Eye Exam (due soon) Add Appointment - Being Active Yesterday
- Medications 20 minutes ago
- Blood Glucose 3 days ago
July 2, 2010 Dental Exam (overdue) _ - Weight 6 days ago
Add Appointment | Addlab | TRESLINERN e
Ciick to Edit Appointments / Labs
- Also a link to graph lab
Listing of Appointment Types
L = D

3— Always Available

—%

History of Activity
- Mouse over to see
more detail
- displays last 30 days
- clicking MORE
displays additional 30
days

Tech Note:

Create table to store
last data entry event -
— s0 only need to query
one table instead of

many.

Instead
of listing
every
data
entry
event,
just list
the most
recent

The above diagram from Version 1 shows the first page that the user (already registered) sees when
logging into the application. This page or tab covers those activities considered part of ‘reducing risks’
(labs, appointments) as well as summary data on things to do and events within over tabs. It also
displays results from monitoring -- in graphical format -- that the user can scroll through.




[ Healthy EatingTab |

Aﬂmh&mﬂyfnﬂm“.

Healthy Eating Diary e J

P
Date  Time  Snack/Meal Size Type Actions Dowe representidsplay
10727/10 800 AM Breakfast Small  Healthy Edit | Delete Confirm Deleti everything in terms of weeks?
1028/10 G:00PM Snack Small  Unknown | Delete — - Mliow user to cycle through
1026'10 8:00PM Dinner Large  Unhealthy |Delete — wesks nstead of specfying
date ranpes
- For each week display
approponate feedbac -
. Ay eyerything s ket in sync
Entries in reverse chronologcal 8
orger
4

Graph of Total Daily Calore
Intakeforlast 7 days

Graph of Weekly Calore
Intake forlast 4 wesks

—~ MORE -
View Diary | Dally Geagh | Weskly Gragh Add Snack/Meal

Daidy grouped by Week for
fast 4 yemeks

Generic Weekly Heathy Eating Tp M‘awumzmw

Weelly Feedback - based on last wesks food questionnaire | )
A
A g
- Bar Charts (Columns)
- Calories on Y-axs

- Allow for adjustment to date range viewed

Weekly Feedback based on meals entered - Are displayed when selected (See botom left of Chart)

- Misght use arrows similiar to the Home Page to cydle through
i

represented
together. Horzontal line for daily Expected Energy Expenditure
~Wgcﬁly—uiumdmdinbuhhspuaaymw

The Healthy Eating (above) and Add Food (below) graphics show the main features of
this tab or domain within the PHRA. Note that with construction of Version 1, the
emphasis on the Food Pyramid given in the Functional Requirements changed to a
much simpler format. This change was driven by expert feedback.

Healthy | Unheakhy | Mixed | Unsure

Add Food This page overlays te Healthy Clicking Exit on Healthy Eating
Eating Page when Add Food s tab displays data for the day not
clicked just the selected fem
Defauits to Today, but allows. user to Have lnks 1o
Time Entry for ach meal move back and forvand days (o see photos and
Previous entnes of enter data. example meals
— for aifferent sizes
N TODAY - October 18 — | .
©On new day __—
- I prior dary of wesk LowCal  Small Medum  Large Viery Large ~ User can use
ewsts, detauit based Ereakiasl slider to enter
on that daea T (e - 200 ameunt or just
 only prior day BT 30T am . g . ' ' . . ' ' i . type it text fisld
exsts, default based Healthy | Unheahy | Mixed | Unsure.
on that data —_—
- otherwse leave blank W| 1" ~3n)= Pm 7 350
T

Dmnero [+ 302 PM }= [1250
Ability to add additional snacks ' ' ' ' ' ' ' . " '
= No time s defaulted Healthy | Unhealtty | Moed | Unsare
~ Snack
T~~~ ==L } s |
i Haaliny | Unheathy | Mued | Unsure Usalptay of
- Aad SnackDrnk - mwa
on/off by user n
System seftngs.

Total Daily Calores vs Expected Enery Expendiure

Save |

Progress bar - Total Calorie Intake vs. Expected
Expenaiture

- Total is EEE
- Filled s Calore Intake (green)

- Exceeds Red - extends past end of bar

- if tracking actual calones, mumbers are displayed
Otherwise just the bar
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Being Active Tab |

A link to the weekly activity
survey will appear when it
— 7 should be taken.
Activity Diary
DateiTime Activity Type Duration Level of Effoct  Actions
10727/10 7-00 AM Walking <1} Low Edit | Delete
102610 T00AM Jogging 2 Hag Edit|Delete Confirm Deletion
10/25/10 7:00PM Gardenng a0 Low Edg | Delete —
¥ Do we set goal or allow user to
jse‘. goals for mnutes of actviy?
Lan: track against that?
Entries in reverse chronological
order
Graph of Daily Activity for X-adis ks
7
last 7 days day
—MORE - —
View Diary | D | ¥ Add Activity
|
[ Graph of Weekly Activity for R
Genenc Physical Actvity Tip l last 4 weshks il
1
Physical Activity Challenge Results - Feedback
|
l . J
| Y
For Both Graphs
e “Durencn Vit
mm - Allow for adjustment to date range viewed

- Are displayed when selected (See botom left of Chart)
- Might use armows similiar to the Home Page to cydie through

- Portion column into types of exercise (cardio, strength,
flexibility) - how to handle mixed another segment?

The Being Active (above) and Add Activity (below) graphics depict the major features of
the Being Active tab, which allows user to track physical activity, receive specific
feedback, and review generic tips. As with Healthy Eating and compared with the
Functional Requirements document, the input of physical activity was simplified in the

construction of Version 1 in response to expert feedback.

| Add Activity

Cardio
Strength
Flexibity
Mued

Ability to add
additonal
actvites

]

3
| This page overlays the Being
Active Page when Add Acovity
s clicked
J
Defaults to Today, but allows user to
move back and forward days to see Have text 1o
previous enfries or enter data. explain percsived
level of exertion
<— TODAY - October 18 —> User can use
sider to enter
Type of Activity Duration Percawved Exarton | Effort amount or just
Easy Moderate Moderate Hard Very Hard type it in text fied
L] T P [y |2 . =
— Add Activity - Notes on Activey
|-
Estimated Calories Bumed: 200
Computed as
user enters data

P4



Medication Tab |

Displays indicator (take with food/water)
based on input and doctor’s onders.

Click Taken to indicate the medication has been

Current Medication List [~ View Past Medications
Medication Last Time Taken Next Scheduled
Metformin 500mg Daily Yesterday, 3am  Overcue Yesterday Iaken | Edit Medication | Remove
Acarbose 26mg Three Times Day Yesterday, S5pm  Today 12pm Nowember 15 Taken | Edit Medication | Remove
| |E:i1 Medication allows altering the prescription
r -~
% Need for |orschecue.
NO MEDICATIONS Add Medication
Medication Compliance Chart Selecting View
Past Medications
" " y changes tile and
Chart - Listing of medication and when taken over days (iike SMBG chart) displays complete
history
- Wizard style
Genenc Weekly Medication Tip panel displays to
allow user o
| enter when they
| vl take
Add Medicaton medcalion
Medication hd
? 2 MNext Refll Date wil autopopulate Medication Schedule Wizard
Frequency j mmun plion date e digs 1. Do you take the medication dady?
1a. Do you take the medication more than onos per day?
Prescription Date 1b. Enter the tmes of day you want to take your medication?
Days Supply 2 Do you take the medication weekly?
2Za. What day do you take the medicaton?
Next Refil Date 2Zb. Enter the time of dayyou want to take your medication?
Notes
Select icons based on doctor’s orders User selects
| | icons to dispiay
T W — T
on DR. orders
Save Cancel
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The medication tab, shown at
the left, is the aspect of the
PHRA that allows users to
track their medications — what
they are taking and if they
took it. They can also receive
tips/reminders on medication,
and can link out to education
on particular medications so
that they can better
understand a medication’s
actions.

This tab does not suggest any
adjustments to medications.

Also, while other medications
are indeed important for
diabetes management, at this
time we are addressing only
diabetes medications.

Previously we had an insulin
dose calculator for people
taking meal-time insulin, but
the feedback we received led
us to omit that functionality.



Blood Sugar Tab ]

Glucose Trend Graph over time

Overlays - Food, Activity, Meds & SMB

data)

View: |~ Food |~ Activity |~ Medications[~ SMBG

View: Chart | Overview Graph | Graph by Time of Day | Graph by Time Period

Add SMBG

Checking options
Clicking options displays data
changes display overiaid on graph
of SMBG

SMBG Graph
(Glucose by Time of Day)
N
Similiar
> ®©
Giucose Chart CDMP
—
SMBG Graph
(Pie Charts by Time Period)

Clicking arrows
drsplays other
graphs/charts

My n parameter
displayed when

Add SMBG is

cicked

This graphic displays Version 1
features for monitoring blood
sugar, and the graphic on the
following page displays Version
1 features for monitoring
weight. Both are part of the
“‘monitoring” concept overall.
The PHRA does not provide
weight loss feedback until after
the user has done weight
monitoring consistently for 6
weeks.

Desplays UOM
based on system

Add SMBG Panel
Date: i
Time: ‘

Motes:

Save Cancel

Feadng mgsd
Perco W |




Weight Tab

Weight Graph
(x-ais - dates - auto adjust to data
y-a0s - pounds / kilograms based on seftngs)

View Chart | Graph

Need rules on what is
insufficient data for
calculating feedback.
Need rules to compute

feedback when
insufficient data is

present

Oweriay -
displayed when
Add Weght is
clicked

Weght Tip or How to weigh yourse¥ properly?

Last weeks weight feedback

Add Weiaht

Cete:

Wfeight:

Metes:

Save Canceal

loz

from past wesks -
arows allow

moving
backwards an d
forward to other
week s

Uses User
Default Unit of
Mexsure

- Always store as
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Qutlook Tab

Lists All
Surveys

<

Surveys Survey History
" Weekly Food Survey * Weekly Food Survey (October 4)
* Weekly Exercise Survey * Weelkly Exercrse Survey (October 4)
* Bnef liness Perception Brief lliness Perception | 15th)
*CESD * Environmental Barriers (Eating) (September 3)
* Diabetes Distress Screensr
* Enwironmental Bamers (Medication)

* Environmental Bamers (Exercsing)
* Environmental Bamers (Testing SMBG)
* Erwironmental Bamiers (Eating)

{&miesnnmsew ‘}
order (

DISCLAIMER

Survey are taken or displayed with feedback here.

Always consult with 3 trained mental health professional i you are expenencing
depressive feelings andor difficuities in your daily functioning that cause you

anxiety or worry.

This test :s meant to be used as a stanting point, not as a diagnosis tool. This score

What is the copynght on these
surveys? Do we have any
ssues?

- We need permission for B-IPQ
Izbroadbent@clear net.nz

Taken

Dsclaimer and Our Views on Psychological Testing

Our surveys are intended 1o be fun and educational. and they may help
increase your anareness of particular expenences or of partcular
forms of psychological distress. They are not by themselves tools for
diagnosing any type of health or mental health condition.

Psychological tests and surveys should not be understood as providing
any type of diagnosss or healthcare recommendaton.

In the view of this site, self-admnseeredpsydﬂaucdsuemmmsts
may help to enhance seff-awareness of one's own expenences, but
cannot give any wed-informed recommendation about what should be
done about those expenences. In other words, by asking about
particular experiences, a psychological test may simply help highlight
elements of those expeniences. Having those experiences highiightd
may offer an indwidual an opportunity to reflect on them at greater
length, or to consider their relevance in a broader ife context. What an
indwidual chooses to do — or "should” choose to do — with the results of
any gwen test, is a matter for the ndividual and should not be dictated
by the test itse¥

CONTENT FROM: CounsefingRescurce.com

In Version 1, the Outlook tab (shown here)
had gaps. The feedback we received said
that we needed to add more content on the
rationale for users to complete surveys about
their outlook, and that certain surveys did not
belong in this section at all. The feedback
that the PHRA itself gave to users was

Displays
survey is

smkor
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insufficient. Hence, this section has changed.



User Setup / Configuration - Security Tab |

_Dmngqhts|9y5bm$dingsDefau

Prmary Email [
Secondary Email |
F— | Standard Set of
Securty
Question.
Confirm Password: | SR
Oer| o[
st | | i e
the user to enter
Save | Cancel “;;,"

The next set of graphics show the sections of
Version 1 that allow the user to configure the PHRA
to their needs and preferences. They can return to
this section at any time.

| User Setup / Configuration - Demographics Tab |

Abwiays save as.
inches

Date of Birth: mmiddiyyyy
Height inches ‘ centimeters W
Starting Weight pounds ‘ kdograms :I j

Gender

Automatically update both felds,
when user changes one of them

& Male  Female Always store as

pounds.

Personal Activity Level- vI ? tl—
Cell Phone Number () - Help Link io

display detais on

Carrier: v meaning of the
different levels of

Zip Code: personal actvity

_ Sawe | Concel |
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|  User Setup / Configuration - System Settings |

Default Blood Sugar Units @ mg/dl " mmol Days of the week
Will tum on/off
Weight @ pounds (" kilograms ability to actually
enter a number,
Start week on: | —
Do you want to track actual calories consumed? (@ Yes " MNo -
Usual waming
Do you want to track actual calores bumed? (@ Yes C No —8mm™———— message. .
Do you wart to & Yes € No Dngmwm?m ® Yes " Mo
email reminders? messages A " apply.
Agpointments (8 Yes ( No Appoirtments @ Yes () No Only
las & ves O Mo tabs @ves OMo et
Medcation Reflls (8 Yes ( Mo MedicatonRefils (& Yes ( No wanis to
receve
Take G Yes C No Take Medication @ Yes ( No
Suveys @ Yes O No Surveys (% Yes ( No bl
Do you want to limit the time @ Y C No
Do you want o limit the tme when text messages are sent? © oo
when emails are sent? @ ves € No No tad
No emails between the e = MSSIE 11 [=a0|%iPm
fall hours: 1 (30 PM beweer;lz.e‘fdm
7 a0l am T SRS MM
Only active f user
wants to block
sending emails.
I

| User Setup / Configuration - Default Time Periods |

Time Period From Time until Time Glucose Lower Limit

AlDsy 20 120 |
BeforoBrecktact |7 VD00 v AM v 09:00AM 80 | 120 |
Afor Broifast [0 M E0D w[AM » 11:304M 80 | 120
Befrolunch 11 %130 w[AM & 12:30PM 80 | 120 |
ttter Lunch 12 f W0 w | 03:00PM 00 12
BefoeDiner (3 %[ D0 w[PW %] 0G00FM 80 120
#fter Dinner 0 ¥l w[ew ¥ osoopm o0 | 120 |
Bed Tine g {00 w[Pw w| 11.00PM 00 | 120 |
sighi 11 %0 v [P | 07o0AM B0 | N

_ Save | Cancel |
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[ Mobile Website - Home |

myCareVention
Mobile Application notes

- Top portion displays graphi/chart - will be a static
graphic (most mobile phones cannot handle flash

graphics, which are used on the website.)
- Arrows allow user to cycle through the available
Graph / Chart charts (SMBG graph and charts, Weight, Labs,

Meds, etc...)
- Clicking on View, Add or Edit displays a listing of
items that can be acted upon. (See Next Page.)

View

(Add )

Edit

Note: The PHRA is not a stand-alone application that can be downloaded
from a smartphone’s ‘marketplace.lt is accessible via a smartphone
browser — different format than the Version seen from a computer.
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Mobile Website - 2nd page (View, Add, Edit) |

myCareVention

Food
Activity
Blood Sugar
Weight
Appointment

Lab

Medication
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- Clicking on the item takes you to a page that performs the
previously selected action (view, edit, add).

- View displays listing of items similiar to diary listing in
reverse chronological order

- Edit displays listing of items, but allows user to select them
for editing.

- Once the user is on the View/Add/Edit or deeper pages a
Back bution is displayed.



Task 3. Develop protocol and obtain approval from all appropriate Institutional
Review Boards for User Testing of Version 1 -- COMPLETE

As mentioned in the Quarterly Report, for Task 3 we consulted with local and federal
human subjects protection review experts. At that time, we learned that we did not need
a formal protocol for the type of user input we are seeking, and because of the manner
in which we are seeking it. The reason for this was because a) we were not formerly
recruiting, b) we were not conducting “research” in the way it is defined, and c) when we
received input from potential users, we did not collect any personal information from
them. Indeed, the local IRB would not review a protocol that did not qualify as
‘research.” We instead were instead working with potential users as we would with any
subject matter experts.

Using the Diabetes Institute’s quarterly publication of “In Control”, we circulated the
aforementioned diabetes tips for review by content experts and people with diabetes
(over 6,000 people receive this publication). We have also provided guided
demonstrations of the web site to Primary Care Physicians who work with people with
diabetes and obtained their feedback.

We also presented a component of this work at the Annual Meeting of the Diabetes
Technology Society (November) and received useful feedback from diabetes
technology experts (chiefly scientists, engineers, programmers, and social scientists).
Their main criticism was that we make sure users are informed that the “decision
support” the PHR-A gives them could (although not necessarily) contain errors just
because it contains thousands of lines of computer code. As such, everything the PHR-
A tells the user must include that disclaimer and urge them to use their own common
sense as well. Further, the comments focused on the low literacy and numeracy levels
of the U.S. population (as indicated by research presented at the same panel) and the
need to insure that the PHR-A is “pitched” toward those low levels so as to make it as
accessible as possible to a wide variety of people.

We have been incorporating these and other suggestions. We changed the name of the

application as part of these changes — Tracking My Diabetes.

TASK 4. Test Version 1 of the Application, incorporate user feedback, and
finalize a Version 2 —-COMPLETE

Due to the cessation of TRUE Research Foundation activities 1 April 2011, and
the ensuing 4-month hiatus in the life course of the project, completion of this
task was delayed. However, we have now completed this task. The next series of
pages shows what Version 2 looks like. To see the ‘live’ application, register at:
http://www.trackingmydiabetes.com/.

The following gives instructions for getting into and using the application.
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Create an account. You will select a user name and password. An email message will
be sent to you, to confirm and initiate the account.

Once you have an account, enter your name and password and log in.Logging in will
open to the Overview page.

Username Password

Tracking My Diabetes A T

Forgot password?

Create an Account Today!

i i Healthy Eatin
edic Being Active ¥ aq Bqu(IISrugnr How
4 -

* Click the images above to learn mare!

About Us Privacy Disclaimer Contact Us
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3. Before leaving the home page and/or logging in, you can click each of the images to
learn more about the different components of effective diabetes self management.

Tracking My Diabetes

For example,
selecting Healthy
Eating opens a
text box that tells
you what you
can expect to Create an Account Today!
find about the
effect of certain g Actie
foods on blood
sugar, portion
sizes, and
healthy food
choices.

Providing actionable advice about daily living

After creating an account and gaining
access to TMD, you will be asked for

Default Settings

some baSIC Informatlon abOUt you to Welcome to Tracking My Diabetes! Please enter the following information to help us get
. started.
get your started. TMD functions best oueotor (Vo B8 Doy For B
with as much information as possible o T
about you, but you can get started by “encer O e © romae
. . . - Personal Activity Level: (IS ~ |2
entering very little at first and

completing your profile as you go.
Mousing over the question mark for
activity level will explain what is meant by the various options.

After logging in, you will be at the overview page. See screen shot below. The overview
page covers the ‘meta’ data of the application — listing the things you are due to do, the
things you have done, and upcoming medical appointments. It also includes a rotating
tip of the week, selected at random from the sub-categories of diabetes self-
management. If you wish to pull your pertinent data from HealthVault into TMD, you can
do it here by clicking the HealthVault button.
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Welcome mewaker ( Settings | Logoff )

Tracki ng My Diabetes Last signin: 09202012 t 1203 i

Overview | (g Healthy Eating @ <) Being Active © /9 Medications © [%2| Blood Sugar ¢ 7% Wieight ¢ (3] Outlook
g

Overview Things To Do
\ \ Brief liness Perception (B-PG)
Welcome to Tracking My Diabetes! Exercise veek |

Add Appointment

Ac SI1BG Add LOL Lab

Food Acd AC Lab

Activity Aci Physical Activity

Medication Add Snack/Meal

Weight Add Nedication
Acd Vieight
Acd SHBG

Tip of the Week Adel SWIBG | Foad | Actvty | Medication | Vieight

Burnout happens. It happens when you get tirad of sticking to your requiar routing of checking

Dlond sugars, exercising, and eating right. One way to deal with burnaut is to give yourself a break. e

Some days will be better than others. Try to learn from your mistakes instead of beating yourself ACtIVItV LIStII’Ig

up. u
No Activiy Listings Exist.

Appointments Self Reported Last Activity
Last Appointment Appointment Type Next Scheduled Appt Cverview MNever
T Healthy Eating Mever
Mot Entered @ DentalExam Add Appointment
Being Active Mever
Not Entered @ EyeExam Add Appointment IMedications MNever
Blood Sugar Mever
FootE i =
Not Entered @ FootExam Add Appointment Waight 7-davea00
Mot Entered @ Primary Care Add Appointment
Lab Microsoft*
ans [thVault
HealthVault
There an niered. Pleaze enter your most recent .

an generate accurate fesdback and

Add Lab
Help

About Us Privacy Disclaimer Contact Us

Cogyright € 2011 Estenda Solutions.

Making and keeping regular Screening Add Appointment

exams is an essential part of

preventing the complications of = B

diabetes! To add an appointment, look et B FOT
at the lower left half of the Overview o

page, Appointments provides a space e

for you to record the dates of your last Notes:

dental, eye, foot and primary care seee | Gione

appointments. Clicking on Add
Apointment brings up a box for you to
enter the specifics.
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Selecting Healthy Eating from the overview page opens up your Healthy Eating Diary
and displays the Tip of the Week.

Welcome mzwalker ( Settings | Logoff )

Tracking My Diabetes Last sign in: 09/13/2012 at 1057 AN

{f} Overview (g Healihy Eating © b Beig Active ; (@ Medications ; [ Blood Sugar & {3 Weight | (3] Outlook

Meal Examples: Breakfast | Lunch | Dinner | Snack | Drink
Enter your meals and snacks to track and improve your eating habits

Add Meal/Snack

Tip of the Week

Can a vegetarian meal plan provide you with enough nutrients? ABSOLUTELY. Eating vegetarian can be very healthful if you choose the right foods in
the right amounts. Studies have shown a strong link between vegetarian eating styles and good health. Visit www.NutritionMD.org for more guidance
on vegetarian menu planning.

Selections under Meal Examples display sample meal plans and calories. The purpose
of this is to help you in completing your Healthy Eating Diary, which is intentionally
simple, asking only for which meal, the approximate size of the meal, and whether you
thought it was healthy or not (or mixed).

Breakfast Example X

Low calorie (200 calories)

Omelette

Half a cup of egg whitez with a cup of mixed chopped vegetablez. One glass of =kim milk

Fruit and Yogurt

Light wogurt wvariety PLUS 1 1/2 cupe of frezh fruit OR 2-3 tablezpoonz of low-fat granola

Small (300kCal)

Scrambled eggs on toast

Half a cup of egg whites with a cup of mixed chopped vegetablez. One glass of =kim milk

Fresh fruit bowl

2 cups of fruit and 1 ¥£ cups of low-fat yoghurt.

Medium (400 calories)

Bagel Sandwich

Small whole wheat bagel, 1T low-fat cream cheese, 2 oz lean ham or turkey, ¥ cup spinach leaves, 2
zlices tomato

Yogurt, Fruit and Cereal

Fat-fres plain yogurt 1 cup, Fresh fruit 142 cup, Crunchy cereal 1/2 cup

Large (Y00 calories)

Large mix 1

4 eqg whites and 1 whole egg mixed with 4 slices of turkey and 1 cup of =pinach, 1/2 cup of catmeal
wiith 2 tbep of protein =shake mix mixed in and *z cup blueberries

Large mix 2

2 egg whites, dry fried, 1/2 cup old cat=, 1/2 cup 1% milk, 1/2 cup blusberries, two pisces of toast with
1T peanut butter, 1 medium apple

Very large (1000 calories)

Cooked breakfast

& oz =teak, 2 eggs, 1 whele wheat bagel and = medium avocado.

McDonald’s Deluxe Breakfast (Regular Size Bizscuit) No Syrup & Margarine
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Clicking Add Meal/Snack opens up to a page with the current date and space to record
the time that you ate, the amount that you ate (small, medium, large, very large), and
whether it was healthy, unhealthy, mixed, or you are not sure.

Add Meal/'Snack

O Thu, 27 Sep, 2012 >

Loww Small Medium Large Very Large

Breakfast
O Heatthy ) Unheatthy O Miced O
Heatthy O Unhealhy O
Dimner

Healthy O Unhealthy O

O Heatthy O Unhealhy O

Add Snack/Drink

% of Calorie= Consumed Based on Expected Dail Calorie Burn

Save Close

Select Add Snack/Drink to open up additional space to document additional snacks or
drinks. Select save after each entry and close when you are finished.
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Welcome mewalker ( Settings | Logoff )

Tracki ng My Diabetes Lastsign n: 09202012 ot 1203 PH

Overview © (g HealthyEating @ < Being Active | /9 Medications | ['¢| Blood Sugar ¢ 7 Wieight : (3] Outlook
( !

Qverview Things To Do
, , Brief lness Perception (B-PQ)
Welcome to Tracking My Diabetes! Exerise ek

Add Appointment

Add SHBG Add LDL Lab

Food Add AMC Lab

Activity Add Physical Acivity

Medication Add Snack/Meal

Weight Add Medication
Add Weight
Add SHMBG

Tip of the Week Add SHBG | Food | Activty | Wedicaton | Weight

Burnout happens. It happens when you gt tired of sticking to your reqular routine of checking

Dlood sugars, exercising, and eating right. One way to deal with burnaut is to give yourself a break. e

Some days wil e better than others. Try to learn from your mistakes instead of beating yourselt ACtIVItV LIStII'Ig

up. |
No Activty Lizfings Exist,

Selecting Outlook will open up to a page that includes the tip of the week and several
surveys that you can take. You will be prompted monthly to complete a survey, but you
can choose to take one at any time as well. The surveys ask questions about what you
find difficult about the various diabetes self care tasks like testing your blood sugar or
taking your medications.There are also surveys that ask what you believe about
diabetes and how your mood has been. When you complete a survey, you will be given
specific feedback that is intended to encourage you and/or provide suggestions about
how to cope with problems you might be facing. A list of the surveys is on the next

page.
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{3} Overview : (g Healthy Eating o Being Actve . /9 Medications | 52 Blood Sugar | T eight - (¥ Qutiook

Tip of the Week

Burnout happens. It happens whan you get tired of sticking to your regular routine of checking blood sugars, exercising, and eating right. One way to
deal with burnout s to give yourself & break. Some days wil oe better than athers. Try to leam from your mistakes instead of beating yourself up.

Surveys You Can Take
Survey Text
Food Survey Thiz 5 your a brief, weekly survey of your diet during the past week The surveys differ from wesk-to-wesk. They al helpto
atructure the feedback that you receive about heakhy eating.
Exercise Survey This i your & brief, weekly survey of your physical activiy durg the past wesk The surveye differ from weskio-wesk.
They all help to structure the feedback that you receive about your physical activity.
Brief lness Perception (B-PG) This = & short survey that asks about your belefs sbout diabetes. Often the belies we have about our hesth affect how we

take care of ourselvez. The survey has 6 questions.

Epidemiologic Studies - Depression (CESD)  Thiz next zurvey azks about how your mood hag been lately. Somefimes our mood affects how we take care of ourzelves,
and somefimes how we take care of ourselves affects our mood! So i i important to know what ars mood i fke. Therz are
20 queztions about how you have fek and benaved during the last week.

Diabetes Distress Screener Living with diabstes can sometimes be tough, with lote of hassles and problems that come and go. Thiz next survey aske
about things about your diabetes that might have bothersd you during the past month. If you fe2! that & particular tem iz not &
bother or probiem for you, chooge 1. If & very botherzome to you, chooge §

Environmental Barriers (Medication) Taking medications can be an important part of diabetes care. The next his survey 1= to dentfy any probleme you might be
naving taking medications as prezcribed.
Environmental Barriers (Exercising) Exerciss i important for lawering or maintaning weight, mproving cardiovascular heath, and kwering blood sugar, This

slrvey iz to identify any obstacles to exercize that you might have.

Environmental Barriers (Testing SMBG) Teating your biood sugar can tell you and your heath care provider about how your medications are working, how the faed
you eat affects you, and how the exercise you do helps you. So tesfing your blood sugar is important Thiz survey iz fo see f
you have any probleme with testing your blood sugar, and what thoze problems are.

Environmental Barriers (Eating) This survey asks about any problemz you might have eating the way you think you shoud, or sticking to your diet plan. 1 asiz
about 2uch problems because what and how much you at might affect your diabetes more than anything else you do.

AboutlUs Privacy Disclaimer ContactUs

Copyrizht € 2011 Estends Solutions.

If you place your mouse on and double click a survey, it will open for you to complete.
The example below shows what happens when we click on the survey named Brief
lliness Perception (B-IPQ).
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|gBrief Hiness Perception (B-IPQ) | | ﬁ 2 ﬂ = @ v Page - Safety - Took - @. 2

|5

Tracking My Diabetes

{i} Overview : (@ Healthy Eating : < Being Active i (@ Medications : i O Weight : (¥ Outlook

Brief Illness Perception (B-1PQ)

We want te know what your beliefs are about your diabetes. Often the beliefs we have about our health affect how we take care of ourselves. We are going fo ask you questions.

For the following questions, please choose the number that best correzponds fo your views. Choose from a scale of 0 to 10, with 0 being 'no effect at all, none, or not at alf and 10
being ‘severely, extremely, or a lot. For question 2, 0 meanz ‘'not very leng’ and 10 means ‘forever.”

1. How leng do you think your diabstes will continue?

000102030:40506C070:0350 10

2. How much control do you feel you have over your diabetes?

000102030:40506C070:0350 10

3. How much de you think your treatment can help your diabetez?

000102030:40506C070:0350 10

4. How much de you experience symptoms from your diabetez?

000102030:40506C070:0350 10

How well do you feel you understand your diabetes?

000102030:40506C070:0350 10

en

Save | Cancel

AboutUs Privacy Disclaimer ContactUs

011 Estends Solutions.

i€

Tracking My Diabetes Jan e 0202015 ot 1130 AN

& Overview : (g Healthy Eating : J Being Active © edications

Surveys You Have Taken =

Date/time Survey Taken Action
09/28/2012 12:32 PM Brief lliness Perception (B-IPQ) (September 28,2012) View Feedback
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The Being Active tab has a format and function similar to the Healthy Eating tab in that it
is intended to be simple for you to use, allows you to enter activity you do with a self-
rating of exertion, gives feedback on the data that you enter, and provides a tip of the
week. The two screen shots below show, first, the first page of the Being Active tab and,
second, the box for entering activity.

Being Active Diary

Physical Activity Challenge
7 comuut et yvn bafors sramag wmy #ERTLS ErEgI

The Being Active tab also includes monthly physical activity challenges, to keep you
interested and ‘on your toes’, and to show the relationship between physical and activity
and blood glucose, among other things. You will be prompted to complete these
regularly. You can choose to ignore them, if you wish.

Every week, you will also be asked to complete brief surveys (about 5 questions) about
your diet and physical activity.

The Medications tab allows you to enter the *diabetes* medications that you are taking
so that you can track (such as on your smartphone) when you take them and can
received reminders and education about medications. This functionality is shown in the
next two graphics. The Medications tab also includes a tip of the week.
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Gl Overview | g Weuitiylating | g BeingActve | Wsdicasons | Mood Segar ) Wewight (3 Cutioca.

Medications

Eriar yor PRSEMTEN 13 HBCH WO PONTvE S haatn

Maedication Tip of the Week

Take the bme o make hdmmmhﬁqmbwhmn—imw—w 3wl For mich ol write thet s,

648, whes 15 howw ofien v & ppas#d T 1R Y Tt raaron 5 Rach seedhciice, Show i WL 10, Yo PRATUSHH & Tl Wil

mmrmmmzﬂnmummmm mmmamu;mm taken together. Remember to always Camy the kst with vou
Vou ga o

Add Medlestion

The last tab we will show you is the Blood Sugar tab. You can either upload your meter
readings via Microsoft HealthVault, if you have an account there, or you can enter your
readings one at a time.

fil Overvew (@ heaitiy Lutmg | o Being Actrer | Medianons | % Bood Segar T Weighi (% Dutiook

Blood Sugar -

Blood Sugar Analysis

g (@) nyoeps ) ey 7o [ kot
o B G R Aeae o PR

Add Blood Sagar
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Once you have self-monitoring (SMBG) data in TMD, you will be able to look at graphs
of your glucose trends (highs, lows, etc.) and will be able to overlay (with a graph) your
trends on your Food Diary, Activity Diary, and Medications Log to see how those
components of diabetes self-care affect your blood sugar.

As with the other tabs, the Blood Sugar tab includes a tip of the week.
For now, we are not reviewing the functionality of the Weight tab, since we don’t want

you to address weight until you have used TMD for at least 6 weeks and recorded your
weight every week as prompted.

Weight Tip of the Week

TASK 5. Develop protocol and obtain approval from all appropriate
Institutional Review Boards for Pilot Study of Version 2 PHR-A — NOT YET
COMPLETE

In May 2011, with the cessation of operations at TRUE Research Foundation, we
submitted at revision to the Statement of Work trough the Geneva Foundation. This was
necessary to a) transfer the remaining funds and b) to adjust to the reduction in budget
that was “lost” (never spent by the project) at TRUE. The Revisions to the Statement of
Work pertain to Tasks 5 — 7. The revision was approved in August when the funds were
officially transferred to Geneva.

In brief, we proposed to modify the study design of the Pilot. These changes include:

1) Reduce duration of the study from 6 months to 3 months. Three months is the
minimum period to observe clinically meaningful changes in diabetes-related outcomes,
namely A1c.

2) Reduce the sample size from 90 (45 per arm) to 32 per arm. This estimate is based
on the following assumptions: alpha = 0.05 (two-sided); power = 0.80, mean decline in
A1c for PHR-A group = 1.0 (sd = 1.0); mean decline in A1c for attention control group =
0.5 (sd = 0.50); n2/n1 = 1.00; number of follow-up measurements = 1; number of
baseline measurements = 1; correlation between baseline & follow-up = 0.60; method of
analysis = change.

Although a larger sample size (e.g., the one originally proposed!) would have been our
preference given how important larger samples are for statistically controlling for certain
subject characteristics (e.g., age, type of diabetes, etc.), this smaller sample is sufficient
for a basic test of the hypotheses and is consistent with related studies, such as that
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published in Diabetes Technology and Therapeutics regarding a mobile diabetes
application called “WellDoc” (Quinn et al.. WellDoc™ Mobile Diabetes Management
Randomized Controlled Trial: Change in Clinical and Behavioral Outcomes and Patient
and Physician Satisfaction. Diabetes Technology and Therapeutics 2008; 10: 160-168.).

3) We will require that all study participants have their own smart phones or that they
will access the application via an Internet-connected computer.

In brief, for the Pilot Study, we will recruit people with diabetes and randomly allocate
them to use the PHR-A for 3months or to ‘attention control.” After confirming eligibility
using some simple tests of manual dexterity and cognitive function, we will collect
metrics on the subjects’ backgrounds, glycemic control (A1c and self-monitoring of
blood glucose data), self-reported self-care [Summary of Diabetes Self-Care Activities
(SDSCA)], and diabetes-related distress [Problem Areas in Diabetes (PAID) scale]. At
various points throughout the study, we will repeat collection of A1c, self-monitoring of
blood glucose data, SDSCA, and PAID, and we will measure subjects’ engagement by
tracking the contacts that they initiate with their providers and their adherence to
appointments. At the completion of data collection, we will analyze the data with t-tests,
repeated measures ANOVA, and multinomial logistic regression models.

kkkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkkhkkhkkhkkhkkkkkkkkhkkhkkhkkhkkkhkkkkkkhkkhkkhkkkhkkkhkkkhkkkkkkhkkhkkhkkhkkkhkkkhkkkkkkkkhkkhkkhkkkhkkkkk

At the end of this Period of Performance, we wrote the protocol documents for
submission at Womack at Fort Bragg in NC. Our contact there was Dr. Laura
Bowers. We submitted a Revision to the Statement of Work at the end of the
Period of Performance to conduct the study at Womack, and this was approved
by TATRC. We are now attempting the full transfer, experiencing some difficulty
at the Womack end that we hope to rectify shortly.

*kkkkkkkhkkkkkhkkkkkkkkhhhhhkhkhhhkkhkhhhhhkhkhhhhhkkhkrkhhhhkhhhhhhkkhkkhhhkhkhkhhhkhhkkkhhhhkhkhkhhhkhkkkhhhkhkhkhkhhhkxx

TASK 6. Initiate and maintain Pilot Study through Completion—NOT
COMPLETE

This Task is dependent on the preceding task.

TASK 7. Prepare reports and manuscripts for presentation at national
meetings regarding the technology and our findings from the Pilot Study—
NOT COMPLETE

This Task is dependent on the preceding task.
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KEY RESEARCH ACCOMPLISHMENTS:

e Finalization of the rubric for the PHR-A (e.g., modules for Healthy Eating, Being
Active, Monitoring of Blood Glucose, etc.)

e Document with functional requirements

e Determination of how users will do manual data entry, as needed

e Drafting and documentation of rules and algorithms for specific
components/modules of the PHR-A

e Drafting of code for the components of the PHR-A based on the written rules and
algorithms, leading to a Version 1

e Drafting of over 200 tips that pertain to each component of the PHR-A

e Documentation of code establishing linkages between the PHR-A and a PHR —
Microsoft HealthVault only

e Solicitation of and receipt of feedback on the PHR-A from experts, namely people
who care for people with diabetes and people who have diabetes

e Revision of the PHR-A (feedback, surveys, tips, introduction to each section and
task), leading to a Version 2

o Transfer of funds from TRUE Research Foundation to the Geneva Foundation, with
re-establishment of sub-contracts, etc.

e Establishment of a final site for the Internet “presence” to host the PHR-A and a new
name, called Tracking My Diabetes-- http://trackingmydiabetes.com

e Revision to the design of the Pilot Study, to better fit the reduction in budget and
time resulting from the cessation of operations at TRUE Research Foundation

e Presentations about the PHR-A at national meetings

e Further revision of the project — so that we could conduct the Pilot Study at Womack

REPORTABLE OUTCOMES:
The following publications reference design aspects of the PHR-A:

Fonda SJ, Kedziora RJ, Vigersky RA, Bursell SE. Evolution of a web-based, prototype
Personal Health Application for diabetes self-management. Journal of Biomedical
Informatics 2010; 43: S17 — S21.

Although it was not the focus of the talk, the following presentation included mention of
the PHR-A concept and our development efforts to date:

Invited presentation, “e-, i-, or m-health? Blurring Boundaries between Provider and
Patient-Centered Management”. Annual Meeting of the Diabetes Technology Society,
November 13, 2010.

CONCLUSION:

Reduction or prevention of diabetes-related complications requires blood glucose levels

be kept as close as possible to the normal range. Daily self-care behaviors carried out

by the person with diabetes are of central importance in attaining good blood glucose;
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however, many people struggle with appropriate or consistent self-care. Tools have
evolved over the past decade to help with diabetes self-care, but they are either tied to
a clinic or provider, do not make use of Personal Health Records (PHR) as a place for
storing and accessing useful diabetes data (such as Microsoft HealthVault), lack
decision support, or some combination of these things. A new tool for diabetes care that
can be mobile, if desired, uses a PHR, is not tied to a clinic, and can provide decision
support with actionable recommendations is needed.

Thus, our objective is to develop a new tool for diabetes self-management, involving
potential end-users in the process, and to conduct a Pilot Study of the efficacy of the
new tool. The new tool is called Tracking My Diabetes (TMD). For the Pilot Study, our
central hypothesis is that a PHR-A (TMD) that coordinates the major components of
diabetes self-management, is mobile, provides decision support with actionable options,
and is based on user input will enhance diabetes self-care, improve glycemic control,
and lower psychological distress related to diabetes.

Our specific aims in this project are to develop a new PHR-A for diabetes self-
management, to obtain feedback of this product regarding its “look and feel”, and then
to conduct a Pilot Study with people with diabetes that will test the following hypotheses:
1) Glycemic control will be more improved among people with diabetes who receive the
PHR-A compared with people with diabetes who receive “attention control”.; and 2) Self-
reported diabetes self-care, engagement with care, and psychological distress related to
diabetes will be more improved among people with diabetes who receive the PHR-A
compared with people with diabetes who receive “attention control.

The project had a late start due to errors in the contract and then experienced a
cessation of operations from April to August 2011 when TRUE Research Foundation
declared bankruptcy. However, we have completed ALL development and have writeen
a revised research protocol for the proposed Pilot Study, to be conducted at Womack,
all things going as planned. In the coming year, we plan to conduct the Pilot Study.
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